Characterization of a mutant of Chlamydomonas reinhardtii deficient in the molybdenum cofactor.
Molybdenum (Mo) is an essential micronutrient for almost all organisms. In eukaryotes, it forms a part of the molybdenum cofactor (Moco), which is required for numerous enzymes involved in carbon, nitrogen and sulfur metabolism. Mo is taken up by cells in the form of molybdate and recently molybdate transporters have been identified in Arabidopsis thaliana and Chlamydomonas reinhardtii. Here, we report the characterization of a novel mutant (DB6) of C. reinhardtii generated by random insertional mutagenesis that is unable to assimilate nitrate as a nitrogen source because it lacks functional nitrate reductase (NR). Besides lacking NR, DB6 also lacks xanthine dehydrogenase activity; a common requirement of both enzymes is Moco. DB6 displays a 'molybdate-repairable' phenotype--growth on nitrate is partially restored by supplementing media with high levels of molybdate. This phenotype is typically associated with mutants defective in either molybdate transport or insertion of Mo into the pterin precursor of Moco. Mo content was found to be significantly lower in DB6 than in the wild-type strain, AOXR1, which suggests that DB6 is defective in Mo uptake. Genetic complementation with a variety of candidate genes that include the known molybdate transporter MOT1 and DNA that spans the site of mutation was unable to recover the wild-type phenotype. Taken together, our results indicate that DB6 is a novel molybdate transport-deficient mutant.